A new red phosphor, Ba 2 Mg͑BO 3 ͒ 2 :Eu,Mn, was synthesized by the solid-state reaction method and its photoluminescence properties were investigated by excitation and emission spectra and decay curves. Its excitation band is extending from 250-450 nm, which is adaptable to the emission band of near-ultraviolet LED chips ͑350-420 nm͒. Upon the excitation of 365 nm light, the phosphor exhibits strong red emission centered at 615 nm. The relationship between Eu 2+ and Mn 2+ dopants was studied from the viewpoint of a crystal structure and by photoluminescence spectra and decay curves. , which show the sharp excitation spectra of Eu 3+ in the NUV region, thus sensitive to the thermal shift of emission wavelength of an NUV-LED chip in the course of application and decreasing the conversion efficiency [2-4], or SiAlON phosphors, which suffer from a relatively difficult preparation process. To overcome these problems, it is essential to develop novel red phosphor materials that can be easily prepared and emit bright red light under the excitation of NUV.
A new red phosphor, Ba 2 Mg͑BO 3 ͒ 2 :Eu,Mn, was synthesized by the solid-state reaction method and its photoluminescence properties were investigated by excitation and emission spectra and decay curves. Its excitation band is extending from 250-450 nm, which is adaptable to the emission band of near-ultraviolet LED chips ͑350-420 nm͒. Upon the excitation of 365 nm light, the phosphor exhibits strong red emission centered at 615 nm. The relationship between Eu 2+ and Mn 2+ dopants was studied from the viewpoint of a crystal structure and by photoluminescence spectra and decay curves. The results show that the characteristic Eu 2+ nominated as number S7 was also prepared as a reference. Each initial raw material was weighed using the high precision ͑0.0001 g͒ balance to obtain the composition as identical as possible to the nominal one. The mixed nominal raw materials were preheated at 600°C in air for 30 min followed by cooling at room temperature and grinding. It was then fired at 950°C in the weak reducing atmosphere for 6 h and then cooled down slowly to room temperature. The crystal structure of the as-prepared phosphors was characterized by x-ray diffraction (XRD) patterns (D/max 2550VB/PC Japanese Rigaku). Photoluminescence (PL) spectra, including excitation and emission spectra, were measured by Fluorolog-3-P (J. Y. Co. French) with a 450 W Xe lamp. For color-coordinate measurement, an SPR-920D spectroradiometer and colorimetric system (Zhejiang University Sensing Instruments Co Ltd.) were employed with a 365 nm ultraviolet lamp as the exciting resource. PL decay measurements were performed with digital oscilloscope LECROY 9410 with AsGa as the photomultiplier (PM) and a Xe laser as the excitation resource; the pulse width was about 10 ns and the repetition rate was 10 Hz. All measurements were carried out at room temperature. Figure 1 [9] , the former emits strong yellow light with an emission peak located at 595 nm, which is attributed to the emission of Eu 2+ , while the latter shows an obvious redshift of the emission band to 615 nm with the width decreasing as the content of Mn 2+ increases.
As for the origin of emission in the codoped samples, two emission models are possibly involved: one is ascribed to Eu 2+ 4f5d → 4f transition while the other is attributed to energy transfer from Eu 2+ to Mn 2+ . To make a proper judgment, PL decay curves were measured with an excitation at 365 nm and monitored at 540 and 620 nm as represented in Fig.  4 2+ is known to be in the millisecond range due to the spin-forbidden and parity-forbidden nature of the transition [11] . In other words, Eu 2+ emission still predominates in codoped phosphors.
As stated above on XRD patterns, the primary crystal phase of the present phosphors is rhombohedral Ba 2 Mg͑BO 3 ͒ 2 , which possesses two Ba 2+ sites and one Mg 2+ site in a unit cell [8] . Most strikingly, the broad emission spectra can be well decomposed into three Gaussian profiles peaking at 545(A1), 610(A2), and 632͑A3͒ nm, respectively (Fig. 5) . To confirm that these decomposed emission bands correspond to Eu 2+ ions in different sites, we present the curves of profile areas ratios, A2/A1 and A2/A3, as a function of the Mn 2+ content in Fig. 6 . It can be seen that the relative intensity of the A2 peak increases with an increasing Mn 2+ content. 
